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ABSTRACT
Objectives: In January 2016, the 4 UK Chief Medical
Officers released a public consultation regarding
updated guidelines for low-risk alcohol consumption.
This study aimed to assess responses to the updated
guidelines using comments made on Twitter.
Methods: Tweets containing the hashtag
#alcoholguidelines made during 1 week following the
announcement of the updated guidelines were retrieved
using the Twitter Archiver tool. The source, sentiment
and themes of the tweets were categorised using
manual content analysis.
Results: A total of 3061 tweets was retrieved. 6
sources were identified, the most prominent being
members of the public. Of 821 tweets expressing
sentiment specifically towards the guidelines, 80%
expressed a negative sentiment. 11 themes were
identified, 3 of which were broadly supportive of the
guidelines, 7 broadly unsupportive and 1 neutral.
Overall, more tweets were unsupportive (49%) than
supportive (44%). While the most common theme
overall was sharing information, the most common in
tweets from members of the public encouraged alcohol
consumption (15%) or expressed disagreement with
the guidelines (14%), reflecting reactance, resistance
and misunderstanding.
Conclusions: This descriptive analysis revealed a
number of themes present in unsupportive comments
towards the updated UK alcohol guidelines among a
largely proalcohol community. An understanding of
these may help to tailor effective communication of
alcohol and health-related policies, and could inform a
more dynamic approach to health communication via
social media.
INTRODUCTION
In January 2016 the four UK Chief Medical
Ofﬁcers issued a public consultation regard-
ing updated guidelines for alcohol consump-
tion, the ﬁrst time these had been updated
since 1995.1 Based on expert understanding
of the short-term and long-term health risks
of alcohol consumption, the new proposed
guidelines offer advice for low-risk regular
and single occasion drinking. Key points of
the updated guidelines include: (1) no level
of regular alcohol consumption can be con-
sidered as safe in relation to some cancers, as
risk increases with any amount consumed;
(2) for those choosing to drink alcohol regu-
larly it is safest not to drink more than 14
units of alcohol per week; (3) if drinking
within these guidelines, health risks are
broadly similar for men and women; and (4)
for women who are pregnant or planning a
pregnancy it is safest to not drink alcohol at
all. In August 2016, in response to the con-
sultation, the ﬁnal version of the guidelines
was released with slightly revised wording.
The topic of the current research is the
response to revised guidelines as presented
in the January announcement of a public
consultation, not the response to the
amended ﬁnal version.
Whether drinkers will heed the updated
guidelines is uncertain. In 2007, it was found
that fewer than 15% of respondents to the
Health Survey for England could correctly
deﬁne the recommended maximum daily
alcohol intake of the time.2 More concerning
is the observation that many drinkers who
can accurately report current drinking guide-
lines show little intention to drink in accor-
dance with them.3 4 Public surveys assessing
immediate responses to the announcement
of the updated guidelines provide further
indication of such reluctance. An online
search identiﬁed two polls conducted by
UK-based regional newspapers on the day
the new guidelines were released. The Belfast
Telegraph5 asked readers ‘Will new alcohol
Strengths and limitations of this study
▪ This is the first study, to the authors’ knowledge,
to examine responses to an alcohol-related policy
announcement using social media content.
▪ Publicly available comments on social media
offer an insight into public responses to policy
announcements, as well as being an aspect of
the digital environment that may influence the
attitudes and beliefs of others.
▪ The representativeness of Twitter comments is
questionable, however, and more work is needed
to identify potential sources of biases within
social media content.
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guidelines change your habits?’, to which 81% of 215
respondents answered no and 19% answered yes. The
Express & Star6 asked ‘Will you cut your alcohol con-
sumption in light of new guidelines?’, to which the same
proportion—81%—of 648 respondents answered no,
with 19% answering yes. Despite these negative
responses, online search behaviour suggests that the
announcement of the revised guidelines successfully
generated awareness and interest. Google Trends indi-
cates that the announcement of the revised guidelines
led to increased searches for the terms ‘alcohol guide-
lines’ and ‘alcohol units’. Although the number of
searches dropped off substantially in the days following
the announcement, there appears to have been a
modest increase in searches for ‘alcohol guidelines’ in
the 6 months following the announcement, compared
with the 6 months prior (ﬁgure 1).
A more detailed insight into reactions to the updated
guidelines may be gleaned from comments made on the
online microblogging community Twitter. Twitter is a
rich source of public opinion, with 313 million monthly
active users as of June 2016.7 Users can post 140 charac-
ter statements, or tweets, which are presented on that
user’s proﬁle page and in the content feed of that user’s
followers, as well as being searchable by other users.
Given its large user base and the immediacy of its
content, Twitter data can be used to assess responses to
news and events, as well as general opinions towards spe-
ciﬁc topics. Twitter sentiment towards current economic
and political issues has been shown to correlate substan-
tially with public opinion gathered from population
surveys.8 Researchers are beginning to use Twitter
content to address health-related questions. For example,
public opinion on e-cigarettes, hookah, and cannabis has
been characterised using tweets.9–11 Regarding alcohol, a
content analysis of tweets mentioning alcohol made
during 1 month in 2014 found that Twitter chatter about
alcohol is overwhelmingly positive, with 79% of tweets
being proalcohol and only 7% being antialcohol.12
Tweets, like any social media content, are also aspects
of the digital environment that might inﬂuence attitudes
and beliefs.13 Social media sites are now a news source
for many and for these individuals the ﬁrst exposure to
a story may come infused with the opinions of other
users, which may in turn shape opinions and beha-
viour.14 There is evidence linking exposure to alcohol-
related content on social media with own alcohol use
behaviour. More frequent posting of alcohol-related
content by one’s friends on social media is associated
with one’s own alcohol use and clinical symptoms of pro-
blematic use,15 16 while exposure to any form of alcohol-
related media content, including online and social
media content, predicts earlier experimentation with
alcohol among adolescents.17
Twitter content has not yet been used to assess opi-
nions regarding alcohol-related policy, though it has
been used to assess opinions and sentiment towards
National Health Service reforms in the UK.18 The public
response to health policy decisions is important and may
help to identify issues and improve future health com-
munication. For example, one criticism of the revised
guidelines was that they were written with an ‘emphasis
on inducing fear through mentions of cancer, and con-
sistent downplaying and even denial of any health
beneﬁt’.19 Comments made on Twitter may provide evi-
dence pertinent to this criticism. Relatedly, Twitter com-
ments could provide a ﬁrst insight into whether the
revised alcohol guidelines are generating new dialogue
about alcohol’s negative impact on health, a potential
mediating pathway to reducing consumption.20
The aim of this study is to describe the source, senti-
ment and themes of responses to the UK Government’s
Figure 1 Relative frequency of Google searches for the terms ‘alcohol guidelines’ (blue) and ‘alcohol units’ (red) in the UK from
1 July 2015 to 1 July 2016. The y-axis represents search interest relative to the highest point on the chart. A value of 100 is the
peak popularity for the term.
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Chief Medical Ofﬁcers’ updated alcohol consumption
guidelines using comments made on Twitter.
METHODS
We adhered to recommendations set out by Rivers and
Lewis21 regarding the collection, analysis and presenta-
tion of Twitter data.
Data source
Public tweets including the hashtag #alcoholguidelines
were collected for 1 week from the date the new guide-
lines were released (8 January 2016) using the Twitter
Archiver add-on to Google Sheets.22 This tool allows
users to download public tweets that include speciﬁed
hashtags or keywords. Tweets from users who have set
their Twitter proﬁles to be private are not collected.
The ﬁrst use of the #alcoholguidelines hashtag was by
Good Morning Britain, a nationally televised morning
news and entertainment programme whose Twitter
account was followed by around 293 000 users in January
2016. The hashtag was soon picked up by other media
outlets and by the UK Department of Health (whose
ﬁrst choice of hashtag, #alcoholupdate, failed to spread
throughout the Twitter community), and became the
principal tag for discussion about the new guidelines.
Twitter Archiver extracted 3061 original tweets made
from 8 to 14 January 2016. These were downloaded on
15 January 2016. The majority of these tweets (2631)
were made on the day the new guidelines were released.
Retweets, comments reposted by other users with no
additional input, were excluded.
Analytic procedure
Spam and irrelevant tweets
We excluded tweets that appeared to be spam, machine-
generated (eg, tweets only using the popular hashtag
terms of the day), non-sensical or irrelevant to the
alcohol guidelines.
Source
The source account of each tweet was categorised by
viewing each account’s screen name, full name and
short biography. A list of provisional sources was identi-
ﬁed by the ﬁrst author and reﬁned through discussion
between two researchers (KS and GB). To assess the
reliability of coding source these two researchers coded
a random sample of 100 accounts, which produced a
good level of agreement (85%) and a Cohen’s κ of 0.62.
Sentiment
The sentiment of each tweet was manually coded as
either: (1) positive towards the guidelines, (2) negative
towards the guidelines, or (3) neutral or communicating
no clear sentiment towards the guidelines. Positive or
negative sentiment was coded only if the tweet con-
tained sentiment directed speciﬁcally towards the guide-
lines. Tweets that expressed positive or negative
sentiment only towards alcohol more generally, for
example, were coded as neutral/no sentiment. Coding
of a random sample of 100 accounts produced 70%
agreement and a Cohen’s κ of 0.50.
Themes
A list of provisional themes was created by the ﬁrst
author based on an initial viewing of the data, and a pre-
liminary coding scheme was created. Three researchers
(KS, GB and GJH) coded a random sample of 150
tweets using this scheme. The number and descriptions
of themes and their inclusion criteria were then reﬁned
through discussion between these researchers. Two
researchers (KS and GB) conducted further iterations of
this procedure to develop a detailed coding manual.
Once a ﬁnal list of themes was decided on, 100 tweets
were again coded and inter-rater reliability was assessed.
The percentage agreement for all themes was high,
ranging from 86% to 99%. Cohen’s κ was high for ﬁve
themes, ranging from 0.69 to 0.92. Three themes with
weaker κ values (∼0.4) were developed further with
more detailed inclusion criteria. Three themes showed
poor reliability (<0.3), although these themes had a very
low prevalence in the coding sample (0.05–0.14) and
therefore high expected chance agreement levels (0.76–
0.99), which vastly increases the sampling error of κ.23
When the themes and coding manual had been agreed
on, two researchers (KS and GB) each coded half of the
total tweets. Tweets that expressed multiple themes were
coded as such.
RESULTS
A total of 3061 original tweets from 2291 unique
accounts were retrieved. Removal of spam and irrelevant
tweets left 2402 tweets from 1856 accounts for analysis.
The 437 accounts that only posted irrelevant tweets were
not analysed further. A total of 101 tweets (4.2% of the
total retained) appeared to be relevant but did not fall
into any of the identiﬁed themes. These tended to have
ambiguous meaning and/or used additional linked
images. These tweets were not coded for sentiment.
Of the accounts retained for analysis, most (n=1542,
83.1%) sent only one tweet. The mean tweets per
account was 1.29 (SD=0.86). Number of followers of
each account ranged from 0 (one account) to
12 277 014. The median number of followers was 487.
The collected tweets were retweeted an average of 1.75
(SD=10.50) times and given an average 2.02 (SD=9.20)
favourites by other users.
Source
Six source categories were identiﬁed: (1) member of the
public (71.1% of tweets, n=1709), (2) health-related
organisation or individual (12.4%, n=299), (3) news or
media-related organisation or individual (5.8%, n=139),
(4) alcohol industry-related organisation or individual
(4.0%, n=97), (5) celebrity or public ﬁgure (1.3%,
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n=31), and (6) miscellaneous (5.3%, n=127).
Miscellaneous tweets were those that did not fall into
any of the other identiﬁed categories, examples being
businesses and parody accounts.
Sentiment
The majority of tweets (61.6%, n=1480) were coded as
not expressing any speciﬁc sentiment towards the guide-
lines, with 27.4% (n=658) expressing negative sentiment
and 6.8% (n=163) expressing positive sentiment.
Themes
Eleven themes were identiﬁed. Table 1 provides a
description of each theme, the number of tweets and
accounts expressing each theme, and the popularity of
these tweets as measured by retweets and favourites by
other users. Three themes (1–3 in table 1) were rated as
being broadly supportive of the new guidelines, seven
(4–10) as broadly unsupportive and one (11) as neutral.
Overall there were slightly more tweets that were unsup-
portive (49.1%) than supportive (43.7%). Tweets within
the disagreement theme appeared to be heterogeneous
compared with other themes, necessitating further
coding into subthemes. Table 2 details these subthemes.
The most common were non-speciﬁc anger or resistance
to the guidelines, and disagreement with the scientiﬁc
backing of the guidelines.
Levels of sentiment attached to tweets within each
theme category varied substantially (ﬁgure 2). Many
tweets that expressed themes rated as broadly supportive
of the revised guidelines did not express positive senti-
ment. For example, the majority of tweets expressing the
sharing theme showed no clear sentiment (89.9%,
n=648). Conversely, many of the themes rated as broadly
unsupportive did express negative sentiment.
Comparison of themes expressed by different sources
Table 3 presents a breakdown of sentiment and themes
expressed in tweets by each of the six identiﬁed sources.
A comparison of themes expressed in tweets from the
two most prominent sources, members of the public and
health-related organisations or individuals, revealed
notable differences. The themes most commonly
expressed by members of the public in this sample were
encouraging others to drink and disagreement.
However, sharing information was the third most
common theme in this group. Where sentiment towards
the guidelines was identiﬁed in tweets from members of
the public, the majority expressed negative sentiment
(34.7% compared with 5.6% expressing positive senti-
ment). Tweets from health-related accounts were most
likely to share information, with the second most
common theme being agreement with the guidelines.
Tweets from health-related accounts typically expressed
no clear sentiment towards the guidelines. Where senti-
ment was expressed, it was more likely to be positive
(15.4% compared with 4.3% negative).
Popularity of tweets by sentiment and theme
Tweets expressing positive sentiment received more
retweets (M=1.82, SD=6.45) than negative (M=1.39,
SD=11.39) and neutral (M=1.75, SD=9.37) tweets. In
contrast, tweets expressing negative sentiment received
more favourites (M=2.05, SD=12.21) than those expres-
sing positive (M=1.48, SD=4.60) and neutral (M=1.91,
SD=6.69) sentiment.
Point biserial correlations between expression of each
theme (coded dichotomously as 0 or 1), and both
number of favourites and retweets were calculated, par-
tialling out the number of followers of the tweeting
account. Tweets expressing the fatalism theme were sig-
niﬁcantly positively correlated with both number of
favourites (r=0.07, p=0.001) and retweets (r=0.11,
p<0.001). There were no other signiﬁcant correlations.
DISCUSSION
This study aimed to characterise the response to updated
guidelines for alcohol consumption in the UK using pub-
licly available comments made on Twitter. A content ana-
lysis of 2402 original and relevant tweets from 1856
unique accounts indicated that tweets came from one of
six different sources, with the most common being
members of the public and health-related organisations
or individuals. Most tweets did not communicate a clear
sentiment towards the guidelines. Of the 34% that did,
the majority expressed a negative sentiment. Eleven
themes were identiﬁed, three of which were rated as
broadly supportive of the guidelines and seven of which
were broadly unsupportive, while one theme, humour,
was rated as neutral. The most common theme overall
was sharing information. However, most tweets expres-
sing this theme were from health-related sources.
A majority of tweets from members of the public
(61%) expressed themes rated as broadly unsupportive
of the revised guidelines, with the most commonly
expressed theme being encouraging others to drink.
The second most common was disagreement, a broad
theme that included generalised anger and resistance to
the guidelines, disagreements with their scientiﬁc
backing, and annoyance that the guidelines do not
account for the pleasure that alcohol consumption
offers. Some of these themes appear to reﬂect psycholo-
gical reactance, a commonly observed response to
public health warnings regarding alcohol use and other
health harming behaviours whereby warnings counter-
productively generate cognitions that favour the beha-
viour being warned against.24 25 Such responses are
particularly likely among those who engage most heavily
in the behaviour.26 There is currently limited under-
standing as to how health communications can be
framed to not produce reactance. Encouragingly,
however, recent work investigating responses to health
warnings on cigarette packaging indicates that such reac-
tance does not hinder behaviour change, and may be a
precursor of more deliberative engagement.27
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Table 1 Themes identified by content analysis
Theme Description Example tweets (paraphrased)
Percentage
(number) of
tweets
expressing
theme
Percentage
(number) of
accounts
expressing
theme
Mean (SD)
retweets
Mean (SD)
favourites
Broadly supportive
1. Sharing Shares recommendations or health
information from the guidelines; initiates
discussion; provides tips to cut down or
stop drinking; links to relevant services or
resources
Read the new alcohol guidelines from
Department of Health
Drink slowly, consume with food, alternate
alcohol with water
30.0% (721) 29.2% (541) 2.96 (12.74) 1.96 (8.11)
2. Agreement Supports the guidelines; agrees or
accepts the need for guidelines; criticises
those who are hostile to guidelines
Guidelines warn about risk of drinking during
pregnancy—right to know
Complaining about #alcoholguidelines? They’re
for our own health benefits, so you can make
an informed choice
11.0% (264) 12.9% (239) 1.84 (10.15) 1.53 (5.97)
3. Will heed Intend to cut down alcohol consumption;
no change needed as consumption
already within guidelines
I must limit my intake this weekend. You only
get one shot at life!
14 units a week? PHEW! Should be ok with my
bottle of beer on a Saturday night
2.7% (65) 3.4% (63) 1.00 (5.17) 1.77 (5.00)
Broadly unsupportive
4. You should
drink
Encourages others to drink or promotes
drinking generally
If you’re asking is one more drink too much,
you’re not drunk enough
There’s “no safe level of drinking” so everybody
is getting smashed
11.9% (285) 14.3% (266) 0.75 (2.16) 1.96 (4.15)
5. Disagreement General or specific disagreement with the
guidelines that does not fall into any other
theme
I don’t trust government advice. How has the
research been done? There are so many
factors.
Outrageous to suggest that effects of alcohol
on men and women are equal. Absurd!
11.2% (270) 12.7% (236) 0.82 (3.38) 1.34 (3.07)
6. Will ignore Will personally ignore the guidelines,
consume over the guideline amount or
intend to drink alcohol in response
More noise I’ll ignore, because alcohol is nice
Tonight I’m going to smash back a bottle of red.
Fuck you
9.5% (228) 11.8% (219) 0.94 (6.89) 2.00 (6.48)
7. Libertarianism Governments and public bodies should
not interfere in private behaviours; advice
is untrustworthy; government has ulterior
motives for policy decisions
Sick of being told what to eat and drink
The nanny state rears its ugly head once again.
Why can’t they let people make their own
decisions?
6.2% (149) 7.4% (138) 1.54 (6.30) 1.66 (4.51)
8. Confusion Confused by the guidelines generally or a
specific aspect of them; guidelines will be
confusing to others; government advice
on alcohol or health is inconsistent
Red wine is good for you, then it’s bad for you,
make your mind up!
They won’t engage the public by referring to
“units” rather than commonly understood
measures
4.3% (103) 5.3% (99) 1.80 (12.40) 1.56 (6.42)
Continued
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Relatedly, many of the unsupportive themes found
here offer the opportunity for further engagement with
the public and reﬁning of the health messages under-
pinning the revised guidelines. For example, accounts
questioning the guidelines’ scientiﬁc backing or expres-
sing confusion over aspects of their communication
could have feasibly been responded to directly by health
professionals. Twitter can be a medium for discussion
and public debate, despite tendencies among users to
engage in selective exposure and ideological reinforce-
ment.18 28 It is notable that while health-related accounts
were highly involved in sharing information, there was
no evidence of these accounts responding directly to the
concerns stated by members of the public. This is a
potential utility of using Twitter to communicate health
policy that could be explored further.
Regarding the criticism made by the Royal Statistical
Society (RSS)19 that the revised guidelines may induce
fear in the public by focusing on links between alcohol
and cancer, none of the themes identiﬁed in this analy-
sis reﬂected fearful responses. However, one subcategory
of the disagreement theme did indicate scepticism with
the scientiﬁc backing of the guidelines, which perhaps
supports the RSS’s concern that emphasising the nega-
tive effects of alcohol while downplaying any positive
effects could lead to a loss of public trust in ofﬁcial
health guidance. Nonetheless, this subcategory was only
evident in 2% of total tweets.
There was notably little sentiment attached to tweets
sharing information about the guidelines, or from tweets
from health-related accounts in general. While there are
advantages to communicating health messages in an
‘affect-free’ manner, these messages were contrasted
against many unsupportive tweets that expressed nega-
tive sentiment. There is evidence that tweets expressing
sentiment are shared more quickly and frequently than
neutral tweets.29 The use of positive sentiment in health
communication on social media could improve its reach.
This may be a fruitful area for further research.
Strengths and limitations
This study is the ﬁrst, to the best of our knowledge, to
examine responses to an alcohol-related policy
announcement using social media content. Publicly
available tweets offer a large number of potentially
useful responses, with few barriers to entry for those
wanting to express their views, and with the additional
beneﬁt of including immediate affective content.
A key limitation, as with much research using Twitter
data, is uncertainty around the representativeness of the
users analysed. Our sample comprised a relatively small
number of Twitter users, self-selected by the nature of
the study, who themselves are only a proportion of inter-
net users. Research into Twitter users from the USA sug-
gests that men and individuals from densely populated
areas are over-represented on Twitter, and that the ethni-
city of users is not representative of the population.30 A
further concern is that we were not able to verify
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whether all tweeters in this sample were expressing their
own opinions. It is possible, for instance, that some of
the comments were examples of ‘astroturﬁng’, whereby
those with vested interests are involved in propagating
fake grass roots opinions in order to sway public debate
in their favour.31 32 Furthermore, even if comments were
the users’ own, we are unable to say whether they were
responding to the updated guidelines per se, or to
reports of the guidelines on other media channels,
which may have included provocative comments from
alcohol industry representatives. Relatedly, our analysis
did not consider the interplay between comments or
how themes might have been invoked by the comments
of other users in the discussion. Certain themes could
have been more likely to be expressed as counterpoints
to other themes. A time-based analysis of Twitter dialo-
gue may be a way to address this in future research.
Finally, while Twitter comments provide insight into
Table 2 Subcategories of the ‘disagreement’ theme
Subcategory description Paraphrased examples
Percentage (number) of
tweets in disagreement
theme expressing
subcategory
Anger or resistance towards guidelines but
no specific reasons given
How many more guidelines FFS
Wish the government and its health minions would
keep their advice to themselves
63.0% (170)
Specific disagreement with the scientific
backing of the guidelines
14 units for BOTH men & women is completely
illogical
Alcohol in moderation actually has a number of
health benefits
18.1% (49)
Guidelines fail to acknowledge pleasure of
alcohol use
Some of my happiest memories were made when I
drank over #alcoholguidelines
7.0% (19)
Guidelines do not go far enough to tackle
excessive drinking
Government should tell the truth that alcohol is
poison
4.8% (13)
Guidelines will negatively impact the
economy generally or the alcohol industry
specifically
British pubs have suffered a lot. This is another
knife in the pub trade
2.6% (7)
UK alcohol guidelines differ to other
countries
France has the best guidance on alcohol
consumption—none
1.5% (4)
Miscellaneous 3.3% (9)
Figure 2 Proportion of positive, neutral and negative sentiment towards the revised guidelines expressed in tweets within each
theme.
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immediate reactions that would not be observable in
surveys, they do not indicate how individuals might
respond after further deliberation. For example, an
immediate negative response to the updated guidelines
could have produced motivation to seek further infor-
mation, which in turn may have changed the initial
negative opinion. Nonetheless, immediate affective
responses can be important drivers of subsequent
decision-making and behaviour.33
Implications for policy
Monitoring of online responses to public health gui-
dance can provide valuable public feedback that may
differ with that provided through ofﬁcial consultation.
While more work is needed to distinguish sources of
bias in comments from non-random samples of Twitter
and other social media users, public health bodies
responsible for communicating policy announcements
could consider monitoring and analysing publicly avail-
able comments to learn whether messages are being mis-
understood, with a view to clarifying these messages or
directly countering misinformation being shared. Social
media also provides scope for health professionals to
provide dynamic responses to address people’s concerns.
While some of the themes and subthemes identiﬁed
reﬂect emotions or political leanings that might not
respond well to further engagement (eg, libertarianism),
others may be met quite effectively with further discus-
sion or links to more detailed information.
CONCLUSION
Comments made on Twitter offer a potentially valuable
source for monitoring responses to health policy
announcements. This descriptive analysis of tweets made
in response to updated alcohol guidelines in the UK
revealed a number of themes present in unsupportive
comments towards the revised guidance. An understand-
ing of the reactance, resistance and misunderstanding
present in these themes may help to tailor effective com-
munication of alcohol and health-related policies in
future, and may inform a more dynamic approach to
health communication via social media.
Acknowledgements The authors would like to thank Professor Mark
Petticrew for his helpful comments on a previous version of the manuscript.
Contributors KS and TMM conceived and designed the study. KS collected
the data. KS, GB and GJH conducted the analysis. KS prepared the first draft
of the manuscript. All authors contributed to critically revising the manuscript.
All authors approved the final version of the manuscript for publication.
Funding The publication of this research was funded by the National Institute
of Health Research Senior Investigator Award (NF-SI-0513-10101); awarded
to Professor Theresa M Marteau.
Competing interests None declared.
Ethics approval University of Cambridge Psychology Research Ethics
Committee (ref: PRE.2016.007).
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement The coding manual is available on request.
Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/
REFERENCES
1. Department of Health. UK Chief Medical Officers’ alcohol guidelines
review: summary of the proposed new guidelines. 2016. http://www.
Table 3 Proportion (percentage and number) of tweets within each source category expressing sentiment and themes
Member of
the public
Health-related
body or
individual
News or
media-related
body or individual
Alcohol
industry-related
body or individual
Public
figure Miscellaneous
Total tweets 1709 299 139 97 31 127
Sentiment
Positive 5.6% (95) 15.4% (46) 3.6% (5) 7.2% (7) 3.2% (1) 7.1% (9)
Negative 34.7% (593) 4.3% (13) 10.8% (15) 22.7% (22) 19.4% (6) 7.1% (9)
Neutral/neither 55.2% (943) 78.3% (234) 80.6% (112) 66.0% (64) 61.3% (19) 85.0% (108)
Not coded 4.6% (78) 2.0% (6) 5.0% (7) 4.1% (4) 16.1% (5) 0.8% (1)
Themes
Sharing 13.8% (235) 85.6% (256) 66.2% (92) 45.4% (44) 6.5% (2) 72.4% (92)
Agreement 11.1% (189) 16.4% (49) 6.5% (9) 9.3% (9) 12.9% (4) 7.1% (9)
Will heed 1.6% (27) 0.3% (1) 0.7% (1) 1.0% (1) 3.2% (1) 0.8% (1)
You should drink 14.5% (247) 1.0% (3) 2.2% (3) 19.6% (19) 16.1% (5) 6.3% (8)
Disagreement 13.9% (237) 2.7% (8) 3.6% (5) 12.4% (12) 9.7% (3) 3.9% (5)
Will ignore 12.2% (208) 1.0% (3) 4.3% (6) 2.1% (2) 19.4% (6) 2.4% (3)
Libertarianism 8.1% (136) 1.0% (3) 2.2% (3) 5.2% (5) 3.2% (1) 0.8% (1)
Confusion 4.9% (84) 2.0% (6) 2.9% (4) 5.2% (5) 3.2% (1) 2.4% (3)
Fatalism 4.6% (78) 0 0 0 3.2% (1) 1.6% (2)
Won’t work 3.5% (60) 0 2.2% (3) 1.0% (1) 0 0
Humour 11.4% (195) 1.0% (3) 4.3% (6) 6.2% (6) 12.9% (4) 5.5% (7)
Miscellaneous 4.6% (78) 2.0% (6) 5.0% (7) 4.1% (4) 16.1% (5) 0.8% (1)
8 Stautz K, et al. BMJ Open 2017;7:e015493. doi:10.1136/bmjopen-2016-015493
Open Access
group.bmj.com on April 26, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 
gov.uk/government/uploads/system/uploads/attachment_data/file/
489795/summary.pdf (accessed December 2016).
2. Health and Social Care Information Centre. Health Survey for
England 2007. 2008. http://digital.nhs.uk/pubs/hse07healthylifestyles
(accessed December 2016).
3. Bowring AL, Gold J, Dietze P, et al. Know your limits: awareness of
the 2009 Australian alcohol guidelines among young people. Drug
Alcohol Rev 2012;31:213–23.
4. Moss AC, Dyer KR, Albery IP. Knowledge of drinking guidelines
does not equal sensible drinking. Lancet 2009;374:1242.
5. Belfast Telegraph. Poll: Will new alcohol guidelines change your
habits? 2016. http://www.belfasttelegraph.co.uk/news/northern-
ireland/poll-will-new-alcohol-guidelines-change-your-habits-
34346460.html (accessed December 2016).
6. Express & Star. Poll: Will you cut your alcohol consumption in light
of new guidelines? 2016. http://www.expressandstar.com/news/polls/
2016/01/09/poll-will-you-cut-your-alcohol-consumption-in-light-
of-new-guidelines (accessed December 2016).
7. Twitter. Twitter usage/company facts. 2016. https://about.twitter.com/
company (accessed January 2017).
8. O’Connor B, Balasubramanyan R, Routledge BR, et al. From tweets
to polls: linking text sentiment to public opinion time series. ICWSM
2010;11:122–9.
9. Cole-Lewis H, Pugatch J, Sanders A, et al. Social listening: a
content analysis of e-cigarette discussions on Twitter. J Med Internet
Res 2015;17:1–14.
10. Krauss MJ, Sowles SJ, Moreno M, et al. Hookah-related Twitter
chatter: a content analysis. Prev Chronic Dis 2015;12:150140.
11. Thompson L, Rivara FP, Whitehill JM. Prevalence of
marijuana-related traffic on Twitter, 2012–2013: a content analysis.
Cyberpsychol Behav Soc Netw 2015;18:311–19.
12. Cavazos-Rehg PA, Krauss MJ, Sowles SJ, et al. “Hey everyone, I’m
drunk.” An evaluation of drinking-related Twitter chatter. J Stud
Alcohol Drugs 2015;76:635–43.
13. Westgate EC, Holliday J. Identity, influence, and intervention: the
roles of social media in alcohol use. Curr Opin Psychol 2016;9:27–32.
14. Witteman HO, Fagerlin A, Exe N, et al. One-sided social media
comments influenced opinions and intentions about home birth: an
experimental study. Health Aff (Millwood) 2016; 35:726–33.
15. Huang GC, Soto D, Fujimoto K, et al. The interplay of friendship
networks and social networking sites: longitudinal analysis of
selection and influence effects on adolescent smoking and alcohol
use. Am J Public Health 2014;104:e51–60.
16. Westgate EC, Neighbors C, Heppner H, et al. “I will take a shot for
every ‘like’ I get on this status”: posting alcohol-related Facebook content
is linked to drinking outcomes. J Stud Alcohol Drugs 2014;75:390–8.
17. Tucker JS, Miles JN V, D’Amico EJ. Cross-lagged associations
between substance use-related media exposure and alcohol use
during middle school. J Adolesc Health 2013;53:460–4.
18. King D, Ramirez-Cano D, Greaves F, et al. Twitter and the health
reforms in the English National Health Service. Health Policy
2013;110:291–7.
19. Royal Statistical Society. Response from the Royal Statistical
Society to the Department of Health’s consultation on proposed new
alcohol guidelines. 2016. http://www.rss.org.uk/Images/PDF/
influencing-change/2016/RSS-response-alcohol-guidelines-
consultation-March-2016.pdf (accessed December 2016).
20. Marteau TM. Will the UK’s new alcohol guidelines change hearts,
minds-and livers? BMJ 2016;352:i704.
21. Rivers CM, Lewis BL. Ethical research standards in a world of big
data. F1000Research 2014;38:1–10.
22. Google. Twitter Archiver. 2016. https://chrome.google.com/
webstore/detail/twitter-archiver/pkanpfekacaojdncfgbjadedbggbbphi?
hl=en
23. McHugh ML. Interrater reliability: the kappa statistic. Biochem Med
2012;22:276–82.
24. Dillard JP, Shen L. On the nature of reactance and its role in
persuasive health communication. Commun Monogr
2005;72:144–68.
25. Ringold DJ. Boomerang effects in response to public health
interventions: some unintended consequences in the alcoholic
beverage market. J Consum Policy 2002;25:27–63.
26. Brown KG, Stautz K, Hollands GJ, et al. The cognitive and
behavioural impact of alcohol promoting and alcohol warning
advertisements: an experimental study. Alcohol Alcohol 2016;
51:354–62.
27. Cho YJ, Thrasher JF, Swayampakala K, et al. Does reactance
against cigarette warning labels matter? Warning label responses
and downstream smoking cessation amongst adult smokers in
Australia, Canada, Mexico and the United States. PLoS ONE
2016;11:e0159245.
28. Barberá P, Jost JT, Nagler J, et al. Tweeting from left to right: is
online political communication more than an echo chamber?
Psychol Sci 2015;26:1531–42.
29. Stieglitz S, Dang-Xuan L. Emotions and information diffusion in
social media—sentiment of microblogs and sharing behavior.
J Manag Inf Syst 2013;29:217–48.
30. Mislove A, Lehmann S, Ahn Y, et al. Understanding
the demographics of twitter users. ICWSM 2011;11:
554–7.
31. Harris JK, Moreland-Russell S, Choucair B, et al. Tweeting for and
against public health policy: response to the Chicago Department of
Public Health’s electronic cigarette Twitter campaign. J Med Internet
Res 2014;16:e238.
32. Ratkiewicz J, Conover MD, Meiss M, et al. Detecting and tracking
political abuse in social media. ICWSM 2011;11:297–304.
33. Loewenstein GF, Weber EU, Hsee CK, et al. Risk as feelings.
Psychol Bull 2001;127:267–86.
Stautz K, et al. BMJ Open 2017;7:e015493. doi:10.1136/bmjopen-2016-015493 9
Open Access
group.bmj.com on April 26, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 
guidelines in the UK: a content analysis
Reactions on Twitter to updated alcohol
Marteau
Kaidy Stautz, Giacomo Bignardi, Gareth J Hollands and Theresa M
doi: 10.1136/bmjopen-2016-015493
2017 7: BMJ Open 
 http://bmjopen.bmj.com/content/7/2/e015493
Updated information and services can be found at: 
These include:
References
 #BIBLhttp://bmjopen.bmj.com/content/7/2/e015493
This article cites 26 articles, 3 of which you can access for free at: 
Open Access
http://creativecommons.org/licenses/by/4.0/
use, provided the original work is properly cited. See: 
others to distribute, remix, adapt and build upon this work, for commercial
the Creative Commons Attribution (CC BY 4.0) license, which permits 
This is an Open Access article distributed in accordance with the terms of
service
Email alerting
box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the
Collections
Topic Articles on similar topics can be found in the following collections 
 (2099)Public health
 (637)Health policy
Notes
http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:
http://journals.bmj.com/cgi/reprintform
To order reprints go to:
http://group.bmj.com/subscribe/
To subscribe to BMJ go to:
group.bmj.com on April 26, 2017 - Published by http://bmjopen.bmj.com/Downloaded from 
